There have been reports of concomitant resistance to biocides and antibiotics particularly in clinical bacteria. The study therefore investigated the resistance profile of clinical bacterial isolates to antibiotics and biocides employed in the sanitation of the hospital wards. A total of 484 clinical bacterial isolates comprising Citrobacter freundii, Pseudomonas aeruginosa., Klebsiella oxycota, Staphylococcus aureus, coagulase-negative staphylococci (CNS), Xanthomonas maltrophila, Enterobacter spp, Escherichia coli, Proteus mirabilis and Pseudomonas spp were isolated from the patients' stools, urine, High vaginal swab, hand swab of medical personnel and inanimate objects within the hospital wards. Resistance demonstrated by isolates to 27 different antibiotics and seven biocides using standard methods was examined. All the isolates tested were resistant to between one and 24 different antibiotics in varying proportions. Overall, resistance to antibiotics ranged from 0.7 to 100% among Gram negative bacteria and 0.98 to 100% among Gram positive bacteria. The organisms developed resistance to the antibiotics in varying proportion. In all cases, resistance to antibiotics was generally high among the Gram negative bacteria particularly, Xanthomonas maltrophila, Enterobacter spp and Pseudomonas aeruginosa. Resistance was highest to cefazolin among the cephalosporin antibiotics and ciprofloxacin among the flouroquinolone antibiotic, while it was highest to penicillin and nitrofurantoin among other antibiotics. All the isolates were susceptible to the biocides tested except Enterobacter spp., Xanthomonas spp., and Pseudomonas aeruginosa that were resistant only to chlorhexidine digluconate at a concentration of 0.05μg/ml. Plasmid analysis of the chlorhexidine-resistant isolates showed the absence of plasmid link. This indicated that the resistance was not plasmid-mediated. In the study, resistance among the organisms to antibiotics was greater than to biocides, which may be due to increase in the use of antibiotics than biocides.
INTRODUCTION
The development and spread of antibiotic resistance have been increasing in frequency with their associated problems and are currently viewed as a major global public health threat (Hawkey, 2008) . Concerns about bacterial resistance to antibiotics have prompted series of enlightenment programmes on the appropriate and prudent use of antibiotics and the introduction of more stringent measures in reducing the Resistance profile of bacteria isolated from hospital sources to antibiotics ...
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transmission of infections caused by such agents particularly in the developed countries , Kiang et al., 2005 . The development and the selection of antibioticresistance strains have been attributed in recent years to such factors as inappropriate use and over prescription of antibiotics in clinical medicine, animal husbandry and veterinary practices (Shiraki et al., 2004; Schroeder et al., 2004; Okeke and Ojo, 2010) . Concomitant antibiotic and biocide resistance have been previously reported in both Gram-negative and Grampositive bacteria (Vali et al., 2008) .
Resistance to biocides and antibiotics in bacteria may be due to the common target sites of biocides and antibiotics which might bring about selection of mutant altered in such targets by either agents and/or the emergence of crossresistance (Gilbert et al., 2002) . In very few instances, cross-resistance between biocides and antibiotics has been described. Such resistance involved mainly efflux pump mediating reduced susceptibility to both classes of antimicrobial agents (Piddock, 2006; Thorrold et al., 2007) . However, in other instances, changes in cell envelope and the role of bacterial biofilm in conferring resistance has been described (Lynch and Robertson, 2008; SCENIHR, 2009; Buchholz et al., 2010) . Similarly, subtle differences in the biocides and antiseptic susceptibility of antibiotic-resistant strains might facilitate their selection and maintenance in the environment by low and sub-effective concentration of biocides and primary antibiotics. Moreover, indiscriminate application of biocides might cause the evolution and selection of multiple antibiotic-resistant strains (Gilbert and McBain, 2003) . Hospital personnel have been implicated in the transmission and spreads of life-threatening resistance organisms (David and Famurewa, 2010) .
Biocides use in hospitals has generally declined over the last 30 years particularly in developing countries, and the incidence of antibiotic resistance has steadily increased (Russell, 2002) . However, the practices of disinfection and acceptance of hygienic measures have contributed remarkably toward advancement in the public health in recent times (Payne et al., 1998) . This study was therefore undertaken to evaluate the susceptibility of some clinical bacterial isolates to antibiotics and biocides. Detection of resistance Plasmid DNA Plasmid analysis was carried out only on the biocide resistant organisms as described by Birnboim and Doly, (1979) and Mandal et al. (2004) .
MATERIALS AND METHODS

Sample sources
Statistical Analysis
Data were subjected to statistical analysis using Chi-square test. Table 1 ).
RESULTS
Four
The resistance profile of the bacteria to some general groups of antibiotics is presented in Table 2 Resistance to these antibiotics varied greatly among the Gram-negative and Grampositive bacteria. The resistance rate of both Gram positive and Gram-negative bacteria to the antibiotics ranged between 5.6% and 76.4%. . However, the overall resistance of both groups of organisms ranged between 8.5% and 37.6%. The resistance profile of the organisms to general grouping antibiotics is shown in table 2. Resistance was highest among the Gram negative bacteria compared to Gram positive organisms at p<0.05. Resistance ranged from 1.2 to 100% in Gram negative organism and from 1.4 to 96.1% in Gram positive organisms. Among the Gram negative organisms, resistance was generally common to the general grouping antibiotics particularly by the genera X. maltrophila, Enterobacter spp and Pseudomonas aeruginosa as they all developed resistance to 13 out of the 16 under this group of antibiotics. Meanwhile over 90% of S. aureus isolates among the Gram positive organisms were resistant to pipercillin, ampicillin, mezlocillin, penicillin and nitrofurantoin (Table  2 ).
Resistance to the cephalosporin group of antibiotics varied greatly among the Gram negative and Gram positive organisms ( The susceptibility of the test organisms to biocides revealed that all the isolates of genera Enterobacter spp, Xanthomonas spp, and Pseudomonas aeruginosa were resistant to chlorhexidine digluconate . Plasmid analyses of the chlorhexidine digluconate-resistant isolates showed the absence of plasmid-link.
DISCUSSION
The study clearly shows that more than 90% of the test organisms were resistant to a number of antibiotics tested and resistance to antibiotics was more pronounced than to biocides particularly among Enterobacter spp., Xanthomonas spp., and Pseudomonas aeruginosa isolates. A number of mechanisms or factors may account for the wide range of resistance of the test organisms to the antibiotics tested and the biocide chlorhexidine diglucolate. These mechanisms may include; absence of critical target sites or inability of the agents to accumulate at the target sites of the organisms, thus intrinsically resistant to the agents under all growth conditions (Poole, 2002; Byarugaba, 2010) . Also, some groups of organisms may undergo changes in susceptibility which may bring about the phenotypic, inductive and chromosomal changes (Hancock, 1981) .
The acquisition of extrinsic genetic element (plasmid-mediated change) can be responsible for the rapid development and the horizontal spread of the resistance within population groups (Gilbert and McBain, 2003) . In addition, exposure to a biocide causes major stress, thus can initiate a SOS response in a bacterium promoting horizontal gene transfer of resistance genes (Beaber et al., 2004; Ubeda et al., 2005) . Besides, Phenotypic, genotypic chromosomal mutation and inductive mechanism of resistance enhancement such as these are thought to have more practical relevance to biocide resistance than plasmid -mediated change (McDonnell and Russell, 1999) . It has been reported that influx pumps contribute majorly to the resistance of microorganisms to antibiotics and biocide (Monique et al., 2000) . Multidrug resistance (MDR) transporters in Gramnegative bacteria which frequently pump out a wide range of inhibitors also contributes to multidrug resistance to antibiotics and biocides (Takatsuka and Nikaido, 2009; Kim et al., 2010) . In the present study, all the isolates of Enterobacter spp., Xanthomonas spp., and Pseudomonas aeruginosa were resistant to chlorhexidine, a biocide widely and commonly used as disinfectant in hospitals, homes and other health care establishments. The inactivation of quaternary ammonium compound, chlorhexidine and phenol at concentration below those used in practice has been reported (Russell et al., 1998; Gilbert and McBain, 2003) . The inactivation of chlorhexidine may be due to its routine application which eliminates the natural colonization resistance provided by the sensitive autochthonous flora and enable the innately resistant environmental strains of bacteria to prevail and cause infection (Gilbert and McBain, 2003) . The innate recalcitrant environmental Gram-negative bacteria to antiseptics have been reported (Russell et al., 1980) . The general increase in resistance to antibiotics and chlorhexidine digluconate biocide particularly among the isolates of Enterobacter spp., Xanthomonas spp., and Pseudomonas aeruginosa may be linked majorly to biofilm. Bacterial biofilms have been consistently described as being more resistant to biocides and antibiotics than planktonic cells (SCENIHR, 2009) . The reasons for this decrease in susceptibility due to biofilmassociated phenotype may include decreased metabolism, quiescence, reduced penetration due to the extracellular polymeric matrix, enzymatic inactivation of biocides and the induction of multi-drug resistant operons and efflux pumps (SCENIHR, 2009).
Biocides which include the disinfectants and the antiseptics are employed to reduce and/or totally prevent infection in health establishments. It has long been recognized that susceptibility of bacteria to biocides and antibiotics vary remarkably between different groups of organisms and indeed within individual groups of organisms and individual species and genera; and that altered susceptibility to biocides and antibiotics can be a phenotypic response to microenvironment (Russell et al., 1980) .
The chlorhexidine-resistant organisms were plasmid-free; hence the resistance was not plasmid-mediated. Dance et al. (1987) reported the absence of plasmid-link in two separate investigations with chlorhexidine-resistant Providencia stuartri and an antibiotic-resistant clinical strain of Proteus mirabilis which was rather traced to an intrinsic property induced by exposure to the biocides.
Strains of P. stutzeri and Ps. aeruginosa have been shown to become much less susceptible to chlorhexidine and cetylpridinium chloride when passed through gradually increasing concentration of each of the biocides (Tattawasart et al., 1999; Gaze et al., 2005) . Though regular application and use of antimicrobial hand washing products often bring about a change in skin flora, this has not been associated with fluctuations in resistance, and the benefit of biocides application in personal hygiene and in infection control, far outweighs the risk of increased biocide resistance. Considering the great concern about the downward trends of antibiotic resistance in clinical practice, it is much necessary that more stringent measures, intended to reducing this trend of antibiotic resistance are put in place.
In the study, resistance among the organisms to antibiotics was greater than to biocides at p< 0.000001. This may be due to increase in the use of antibiotics than biocides. Considering therefore, the health, social and economics important of HIAs, infection control therefore becomes a critical component of patient safety and primary health care. Hence, judicious use of antibiotics, proper handling and adequate quality control of the disinfectant and their use should be practiced.
